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Abstract 
Exists plenty of the theoretical and empirical literature on what determines consumption levels over time and across countries, 
but less research into changes in consumption patterns. To better understand how changing incomes and prices influenced 
consumption patterns, we estimate Almost Ideal Demand System models.  
Aim of the paper is to find patterns and preference changes in the consumer demand for foodstuff in Slovakia.  From the 
methodological aspect we used important items of the demand and for consumers behavior analysis we computed elasticity 
coefficients by using model AIDS. Computed elasticities showed that all foodstuff items had a positive income elasticity of 
demand. 
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1. Introduction 
One of the primary factor affecting the food consumption patterns is the consumers’ ability to purchase food. The 
last two decades have witnessed major increases in the per capita income levels of households all over the world. 
A question that arises in our research is whether economic factors are still the only factors that determine the 
world consumption, with focused on Slovakia.  
In this regard, it is important to take note of the studies of Bansback (1995), Huston (1999), Braschler (1983) and 
Dickinson et al. (2003), Galambošová (2015) who showed that non-economic factors (i.e. non price/income factors) 
are becoming more important in the recent period in determining consumers‘ purchasing decisions. For example, in 
a study by Bansback (1995) on the demand for meat in the EU, he showed that, for the period 1955 to 1979, price 
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and income factors accounted for a higher proportion of the explanation 362 of changes in meat consumption than 
for the period 1975 to 1994.  
Demand, the influence of which on the whole system of production, processing, and distribution of agri-products 
is constantly increasing, is a decisive factor determining the amount and quality of agricultural production, as well 
as the market price conditions and costs. The finalizing chain links, which further their interests in the pre-
production phases and input sectors of the food production system, achieve the decisive position. Consumer demand 
can be consider the primary one. The demand of consumers crucially influences the amount and structure of 
production and supply, both in time and space.  
In order to achieve success in the domestic and foreign market, producers and distributors should be aware of the 
consumer behavior, and have a good command of efficient methods of influencing it to gain the benefit. Consumers 
make daily many decisions about their purchase.  
Nagyová et al. (2007), Berčík (2014) state that majority of big traders pay their careful attention to receiving the 
information about their consumers’ behavior – where, when, how, how much, and why they do their shopping. The 
identification of the key factors influencing the demand on the consumers’ level of the product vertical line is a 
conditions in equal none of the demand analysis. It is based on the theory of maximizing consumer’s utility, whose 
demand gains the dominant position.  
As stated by Stávková et al. (2008), consumer decisions are made only on the basis of a few criteria. Instead of 
comparing more characteristics, a consumer decides according to price criteria (he/she issues from the presumption 
that a higher price means also a higher quality).  
Moschini and Meilke (1989) found out that the demands for beef and pork are much more elastic than those for 
chicken and fish. Notably, beef was the only superior good. The cross-price elasticities show more complementarily 
relationships than expected, with ten of the twelve cross-price elasticities having a negative sign.  
Fraser and Moosa (2002) determined for the UK the meat demand elasticity coefficients. According to their 
results, the compensated cross-price elasticity estimates show that all meat types – beef, pork, and poultry are net 
substitutes with some marked differences between the specifications. There are also differences between the 
expenditure elasticity estimates that are particularly pronounced for beef and chicken. For beef, the expenditure 
elasticity estimates fall when moving to the stochastic trend and seasonality models, but for all other meats they 
increase. Although all the models yield sensible elasticity estimates, the different specifications do impact the 
magnitude of the elasticity estimates. 
Besides the income elasticity of demand, this paper will also deal with the intrinsic price and cross elasticities of 
demand. As stated by Akbay and Jones (2006), price elasticities of demand play an important role in the support of 
the selected products; however, income elasticities are not less important. These authors used in their research a 
linearized AIDS model to estimate the demand elasticities.  
There is an extensive theoretical and empirical literature on what determines consumption levels over time and 
across countries, but less research into changes in consumption patterns (i.e. the mix of different goods and services 
that is purchased). The two are obviously related, in the sense that at any given time consumption shares can readily 
be derived from the levels of consumption of different goods in one's consumption basket. As incomes, prices and 
aggregate consumption change over time, the shares of different goods consumed will also tend to shift, even if 
underlying preferences are stable. In particular, goods with higher income elasticities tend to rise in relative 
importance over time. However, while recent research has emphasised that aggregate consumption may be exhibit 
time non-separability, the implications of this for consumption patterns have not been emphasised. 
International studies of demand systems are more plentiful, although none has specifically looked at the 
dynamics of consumption patterns in a transition setting. Clements et al. (2006) examine diversity in consumption 
and homogeneity in preferences for a large sample of countries. Using an entropy measure of diversity, they find 
that higher income economies tend to have less specialised consumption baskets. In effect, diversity has a positive 
income elasticity. Their results also contradict the notion that tastes are identical across countries. Selvanathan and 
Selvanathan (1993) compare consumption by commodity group across 18 OECD countries using a static demand 
model. They too reject the hypothesis that tastes are identical across countries, and they find that food, housing and 
medical expenditures tend to be necessities while clothing, durables, transport and recreation tend to be luxuries. 
Most classes of goods in their models prove to be price-inelastic. These results are also borne out in a later paper 
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(also using a static model), Selvanathan and Selvanathan (2003), in which the authors focus on consumption patterns 
in five Asian “tiger” economies: Hong Kong, Japan, Korea, Singapore and Taiwan. 
Ogura (2004a) and Ogura (2004b) looks at the structural change in Japanese consumption between 1980 and 
2000 for five categories of goods, food, housing, clothing, fuel-electricity and miscellaneous. The author examines 
own-price and income elasticities and confirms that the housing, clothing and miscellaneous categories are luxury 
goods compared to food and fuel-electricity, which are necessities. Trimidas (2000) examines the pattern of 
consumer demand in Greece between 1958 and 1994. He focuses on four categories of non-durable consumption 
expenditure and finds positive own-price elasticities for all categories. The focus of his paper is not however on the 
estimation of elasticities but how well AIDS fits compared to other models. 
To better understand how changing incomes and prices influenced consumption patterns, Barnett et al. (2008) 
estimated Almost Ideal Demand System (AIDS) models. Their first model was focused on Ireland with as much 
sectoral disaggregation as the data allow: nine categories of commodities between 1976 and 2003. Their main 
objective in this section was to obtain a consistent set of income and own-price elasticities for these classes of 
expenditure, on both a long-run and short-run basis. Our findings have wider policy relevance. For example, the 
continued relative increase in transport and recreation expenditures may have implications for environmental, fiscal 
and transport policy. 
Aim of the paper is to find patterns and preference changes in the consumer demand for meat in Slovakia.  From 
the methodological aspect we used important items of the demand and for consumers behavior analysis we 
computed elasticity coefficients by using model AIDS. We determined the coefficients of the price and income 
demand elasticity.  
2. Materials and Methods 
Data sources: The data set is obtained from Situation and outlook reports of the meat (1997-2014) and from the 
Slovak Statistical office and consists of the yearly observations of beef, pork and poultry per capita consumption, 
the average annual consumer prices of beef, pork and poultry meat and the net income per capita. The household 
Budget Survey of the Slovak Statistical office was used for the period 1999–2014. The use of the household level 
data offers the potential a richest dataset that may offer an additional insight into the underlying economic 
relationships. 
Theoretical framework: The basic objective of the theory of consumer behavior is to explain how a rational 
consumer chooses from varying options when confronted with different price stratum and/or limited disposable 
income. The choice for commodity turns out to be an option between utility maximizing or cost minimizing. The 
optimal solutions to these are Marshallian and Hicksian demand function perspective. Marshallian uncompensated 
demand functions, defined on prices and outlay, are contrasted with Hicksian compensated demand functions, 
defined on prices and utility and the central concept of the cost function is introduced. The simplest and single most 
important type of opportunity set is that which arises when the household has an exogenous budget, outlay or total 
expenditure x, which is to be spent within a given period of time on some or all commodities. 
For a normal good the total effect of a price change is negative. This is the basic law of demand which says that 
quantity demanded of good varies inversely with its price level. It is only a Giffen good that has a positively sloping 
demand curve (Deaton and Muellbauer, 1980; Talukder, 1990a; Talukder, 1990b). 
The empirical model: The linear approximate almost ideal demand system (LA/AIDS) was chosen to estimate the 
parameters of the potato demand in Bangladesh. Each equation in the AIDS is given as: 
 
ݓ௜ ൌ ߙ௜ ൅෍ߛ௜௝  ௝ܲ ൅ ߚ௜ ሺ
ܺ
ܲ
௝
ሻ ൅ ߤ௜ (1) 
where, Wi is share of the ith good (i.e., wi = PiQi/X), Pj is price of the jth good, X is total expenditure on all 
goods in the system, P is a price index, μi is the residuals and assumed to have zero mean and constant variance, αi, 
βi and γij are parameters. 
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The price index (P) is a translog index: 
 
 ܲ ൌ ߙ଴ ൅෍ߙଵ  ଵܲ ൅
ͳ
ʹ෍෍ߛ௜௝  ௜ܲ  ௝ܲ
௝௜௜
 (2) 
The price index from Eq. 4 makes Eq. 3 a non-linear estimation, raising estimation difficulties. To avoid non-
linear estimation, many empirical studies used Stone (1953) price index (P*) instead of P, as suggested by Deaton 
and Muellbauer (1980): 
 ݌כ ൌ෍ݓ௜
௜
 ௜ܲ  
The model that uses Stone geometric price index is called the Linear Approximate AIDS (LA/AIDS). It can be 
shown that if prices are highly collinear, then the LA/AIDS model can be used to estimate the parameters of the 
AIDS model because the factor of proportionally of P to P* is incorporated in the intercept term (Green and Alston, 
1990; Hsiao, 1986). 
The use of the Stone price index has been shown to be inappropriate as it makes the estimated parameters 
inconsistent (Moschini, 1995). Moschini attributes this problem to the fact that the Stone price index does not satisfy 
what Diewert (1987) calls the commensurability property and suggests that the problem may be solved by using a 
price index that satisfies this property. Moschini (1995) suggests several other price indices that satisfy this property 
which may be used to keep the specification of the almost ideal demand system linear. He also shows that these 
indices perform like the translog index in a Monte Carlo experiment. The negativity conditions have no obvious 
parametric representation in the AIDS model. Except for the adding-up condition, the AIDS does not have the 
restrictive implications. Thus, the AIDS offers the opportunity of testing homogeneity and symmetry restrictions. 
The derivations of elasticity formulas for the AIDS model are found in papers of Green and Alston (1990) and 
Buse (2000).  Economists are often interested in price and income elasticities. Price elasticity is defined as the 
percentage change in quantity demanded for some good with respect to a one percent change in the price of the good 
(own price elasticity) or of another good (cross price elasticity). The expenditure elasticity ηi and uncompensated 
(Marshallian) own and cross price elasticity εij can take the following form: 
 
ߤ௜ ൌ ͳ ൅ ߚ௜Ȁݓ௜ (3) 
ߝ௜ ൌ െߜ௜௝ ൅ ൫ߛ௜௝ െ ߚ௜ݓ௜൯Ȁݓ௜ (4) 
where, δij is Kronecker delta, which takes the value of one for own price elasticity and zero for cross price 
elasticity, wi is the share of the ith good and wj is the share of the jth good. Once the expenditure and 
uncompensated price elasticities are estimated, compensated (Hicksian) own and cross price elasticities can be 
computed using the Slutsky equation in elasticity form: 
 
ߝ௜௝ ൌ ߝ௜௝ு െ ݓ௜௝ߤ௜௝ 
(5) 
Or 
ߝ௜௝ு ൌ െߜ௜௝ ൅ ൬
ߛ௜௝
ݓ௜
൰ ൅ ݓ௝
 
where, εHij is the compensated (Hicksian) price elasticity. (Deaton and Muellbauer,1980; Moschini, 1995; Asche 
et al., 1998; Huq and Arshad, 2010). 
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Price elasticities can either be derived from the Marshallian demand equation or the Hicksian demand equation. 
The Marshallian demand equation is obtained from maximizing utility subject to the budget constraint, while the 
Hicksian demand equation is derived from solving the dual problem of expenditure minimization at a certain utility 
level. Elasticities derived from Marshallian demand are called Marshallian or uncompensated elasticities, and 
elasticities derived from Hicksian demand are called Hicksian or compensated elasticities.  
More detailed discussions on the Marshallian and the Hicksian demand relations and the Slutsky equation can be 
found in many standard economics textbooks; see Nicholson (1992); Gravelle and Rees (1992) and SAS Institute 
Inc. (1999).  
We provide an analysis and quantification of factors influencing consumer behavior of foodstuff consumption. 
3. Results and discussion 
For the above mentioned reasons, it was our objective to find out how the Slovaks behave the consumption of 
basic foodstuffs. For identifying the consumer behavior, we calculate Marshall and Hicksians elasticity using the 
AIDS model. 
Table 1. Coefficients LA/AIDS model 
Type of 
foodstuff 
Beef 
meat 
Pork meat Poultry Fishes Potatoes Fruit Rice Flavour Bread Milk 
α 0.2444 −1.46104 0.215723 0.0638 0.2939 0.467402 0.1146 0.3362 0.4832 0.2417 
Beef meat 0.0692 −0.01154 −0.02182 0.0007 −0.034 0.041527 −0.003 0.0107 −0.021 −0.028 
Pork meat −0.0333 0.187494 −0.03135 −0.001 0.0112 −0.05720 −0.005 −0.021 −0.038 −0.0049 
Poultry 0.0060 −0.00879 0.061842 −0.001 −0.032 0.024513 −0.001 −0.013 0.0012 −0.028 
Fishes −0.0099 0.053424 0.035442 0.0036 −0.019 −0.05809 0.0003 0.0008 −0.001 −0.001 
Potatoes 0.0004 −0.03207 −0.00809 0.0015 0.0627 −0.00486 −0.003 −0.003 −0.008 −0.005 
Fruits −0.0079 −0.02820 −0.02063 −0.0010 −0.018 0.123642 −0.004 −0.011 −0.017 −0.011 
Rice 0.01547 −0.01458 −0.04328 0.0010 0.0040 0.050009 0.0180 −0.015 0.0060 −0.022 
Flavour −0.0002 −0.03808 −0.03014 −0.0094 0.0023 −0.00763 −0.003 0.0730 −0.005 0.0125 
Bread −0.0478 −0.01974 0.076355 −0.0284 −0.0239 0.001518 −0.002 −0.009 0.0783 −0.044 
Milk 0.01162 −0.06281 0.003082 −0.0122 0.0193 0.010298 0.0062 −0.002 −0.026 0.0539 
R2 0.7964 0.79813 0.59990 0.752 0.8703 0.68356 0.807 0.66 0.826 0.033 
Source: own computations, R2- the coefficient of determination 
Table 1 represents the estimated coefficients LA / AI demand system of the households. The estimated first 
constants differentiated demand of LA / AI are the coefficients of the linear trend in input demand equation. For this 
reason, a positive trend is in demand all food except pork. The pork was found negative trend.  
Almost ideal demand system has been calculated, despite of the item Fish was eliminated. Without proper 
dynamic specification of the estimated equations, by limiting the homogeneity and symmetry according to economic 
theory could not be rejected. These measures have been tested and verified using test reliability, which was 
calculated chi-square test at a significance level of 5%, we found a highly significant result. On the base that the 
evidence against homogeneity and symmetry exist, based on the theory of consumption, we can say that the 
estimated results are consistent. The estimated coefficients LA / AIDS model are presented in Table 1, where 11 of 
the 14 coefficients were statistically significant. 
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Table 2. Non-compensated price elasticities 
Type of 
foodstuff 
Beef meat Pork 
meat 
Poultry Fishes Potatoes Fruit Rice Flavour Bread Milk 
Beef meat −2.22 −5.74 1.08 0.43 1.58 −0.76 0.47 1.07 −0.74 3.142 
Pork meat −0.74 −3.16 0.61 0.13 0.68 −0.39 0.22 0.34 −0.02 1.26 
Poultry 0.55 2.39 −1.02 −0.10 −0.77 0.05 −0.22 −0.67 0.18 −1.06 
Fishes 2.71 6.36 −1.36 −0.68 −1.90 0.62 −0.41 −1.32 −0.26 −3.91 
Potatoes 1.26 4.27 −1.25 −0.24 −1.24 0.15 −0.44 −0.73 −0.24 −2.41 
Fruits −0.25 −1.025 0.009 0.03 0.04 −0.13 0.04 0.04 −0.03 0.22 
Rice 1.63 5.87 −1.53 −0.22 −1.90 0.47 −0.20 −1.38 −0.54 −3.05 
Flavour 0.75 1.94 −0.96 −0.15 −0.65 0.11 −0.28 −0.33 −0.14 −1.01 
Bread −0.33 0.048 0.16 −0.02 −0.19 −0.03 −0.09 −0.12 −0.08 −0.45 
Milk 1.94 6.03 −1.34 −0.39 −1.88 0.44 −0.55 −0.89 −0.47 −3.23 
Source: own computations 
For price and income elasticity of expenditure we calculated Hicksian – compensated macro own - price elasticity 
of admission for all ten groups that are negative and statistically significant and reliable. Beef −2.22, −3.16 Pork, 
Poultry −1.02, −0.68 fish, potatoes −1.24, −0.13 Fruit, Rice −0.2, −0.33 Flour, bread −0.08, −3.23 Milk. Negative 
and statistically significant macro own-price elasticity of demand-supporting micro-systems. The question is whether 
the food groups are substitutes or complements. 
The result shows that all of their own price elasticities are negative and all of elasticity have values smaller than 
one, in absolute terms, that means that products are all elastic. Uncompensated price elasticity of demand for all food 
groups are negative and consistent as we expected. Demand reacts inelastic own price changes. 
According to economic theory for the own-price elasticity of each product, we can expect a negative sign, which 
indicates a negative slope of the demand curve. Uncompensated elasticity of demand point to changes in the demand 
quantity of the food items in most households as a result of changes in prices in the absence of any compensation 
either change prices or income change. 
Compensated and uncompensated price elasticities indicate that all the explored food groups are priced-inelastic. 
The greatest value of the price elasticity is calculated for pig meat (−3.16) and milk (−3.23). The result suggests that 
demand responds inelastic to change the price of the product. Lower values of elasticities has bread (−0.08) and fruit 
(–0.13), where demand responds with a minimum change in the price. 
Table 3. Elasticity of the expenditures 
Beef meat 1.6914466 
Pork meat 1.3256188 
Poultry 0.6896047 
Fishes 0.1671078 
Potatoes 0.4775523 
Fruits 1.0536592 
Rice 0.2073242 
Flavour 0.7434021 
Bread 0.9609715 
Milk 0.350539 
Source: own computations 
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Expenditure (income) elasticity measures the responsiveness of demand to a change in consumer income and 
affects the time during which elasticity is measured (shorter period of time, lower demand elasticity) and the level of 
need of the goods (more essential goods, lower income elasticity of demand). Expenditure (income) elasticity can be 
interpreted as the percentage change in the demanded quantity, where the expenditure (income) changed by about 
1% while other factors remain ceteris paribus. Meanwhile the elasticity is independent by the units of measure in 
which demand is measured, is considered to be the most sensible degree of sensitivity of the consumer to demand a 
change in the reception or in the prices. 
If we estimate the average level of expenditure on beef for the entire sample, and the income elasticity of demand 
for beef was 1.69, then 10% increase in household income would increase the demand for beef by 16.9%. The 
lowest value of the income elasticity show fish 0.17. If the household income increased by 10%, demand for fish 
would have increased by 1.7%. All estimates of income elasticity for foods explored were statistically significant. 
The facts of the preceding paragraphs can be traced in Tables 2 and 3. The income elasticity for all explored food 
are positive and less than 1 (0 <ε i <1) except pork indicating that it is a normal or luxury goods and there is no 
inferior good. Beef is the value of the income elasticity for poultry 0,668 and 0,124. Income elasticity of pork is 
greater than one, it indicates that it is a luxury farmhouse. It is expected that demand for this type of food will grow 
if it is to grow in consumer income in tandem with the overall economic growth of the country. 
Table 4. Compensated cross-elasticity 
Type of 
foodstuff 
Beef meat Pork 
meat 
Poultry Fishes Potatoes Fruit Rice Flavour Bread Milk 
Beef meat −2.14 −5.11 1.26 0.45 1.68 −0.53 0.49 1.19 −0.58 3.28 
Pork meat −0.68 −2.67 0.75 0.14 0.77 −0.22 0.24 0.44 0.10 1.36 
Poultry 0.58 2.64 −0.94 −0.10 −0.73 0.15 −0.21 −0.62 0.25 −1.01 
Fishes 2.71 6.42 −1.34 −0.67 −1.89 0.64 −0.40 −1.31 −0.25 −3.89 
Potatoes 1.29 4.45 −1.20 −0.24 −1.21 0.22 −0.43 −0.69 −0.20 −2.37 
Fruits −0.20 −0.63 0.12 0.04 0.10 0.005 0.05 0.12 0.07 0.30 
Rice 1.64 5.94 −1.51 −0.22 −1.88 0.50 −0.20 −1.37 −0.52 −3.04 
Flavour 0.79 2.22 −0.89 −0.14 −0.60 0.21 −0.27 −0.28 −0.07 −0.95 
Bread −0.29 0.40 0.27 −0.02 −0.13 0.09 −0.08 −0.05 0.18 −0.37 
Milk 1.96 6.16 −1.30 −0.38 −1.85 0.49 −0.55 −0.86 −0.44 −3.21 
Source: own computations 
Beef and pork are complements because they exhibit compensatory macro cross-elasticity of −0.68, which is 
significantly different from zero at a significance level of 5%. That restriction in the estimation of counts across all 
the compensated price elasticity and the result should be a zero (by Deaton and Muellbauer, 1980), nine other foods 
as a group on average for the cattle meat substitutes. The average size of compensated cross-price elasticity must be 
different from zero. In fact, the first row of the table provides evidence that all nine food groups can be a substitute 
for beef. 
4. Conclusion 
The main impact factors affecting food consumption are the consumers’ income and food prices. The food 
patterns development in Slovakia during the past two decades has undergone rapid structural changes. Changes in 
tastes, preferences, lifestyles and economic transformation have also strongly influenced food demand. Slovakia 
counts among the states with the predominant pork and poultry meat consumption. 
Modern consumer theory is valuable in the indicating plausible assumption for making estimating of demand 
parameters in a statistically tractable framework. In particular, the theory offers conditions under which own-and 
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cross-price and income elasticity of demand can be estimated with an economy of parameter and with systematic 
behavioral interrelations. 
Computed elasticities showed that all foodstuff items had a positive income elasticity of demand which implies 
that they were normal goods.  
Hicksian´s price elasticity are also negative for all explored food as well as we expected, except for fruit and 
bread. The values of the cross-price elasticity are smaller in absolute terms than their expenditure and own price 
elasticities. This applies to both compensated and uncompensated and price elasticity. 
Marshall´s elasticity provide comprehensive matrix of compensated price elasticities. Compensated cross-price 
elasticity provides a rough cross effect, which includes not only the substitution effect, but also the income effect. 
Hicksian´s elasticity provide a compensated matrix elasticities, which are represented by the pure price effect (that 
means that only substitution effects) or net effect of price changes on demand. 
Some cross-elasticity change sign from + to − in their compensated and uncompensated forms. Negative 
uncompensated cross-elasticity indicates that this product is a gross complement and positive cross-elasticity 
compensates suggest that it is a pure substitute. Effect of cross rates has a clear direction and a relatively low level 
of complementarity and substitutability exists between food groups taken in consideration in the model. 
Uncompensated cross-elasticity are quite unclear. Strong role takes expenditure effect. Compensated cross-
elasticity is more preferable if we want to find out about possible substitution. 
The main criterion of food selection should not be the price, but health concerns. Trend, unfortunately, shows and 
statistics confirm that Slovakia is country with the long low meat consumption. 
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